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3J°-S, £ 1*^£r S^w-^^o] afl^-fe. 7fl^-vflofl £^n|^ ^2}-^Ai H^l^ 

21 ?H ti 0 Vt$o_5L ^£^if ^Sj- S^^Sl, 5=3^3 

£ 3 
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°W 51^§ ^-il- ^^l-e^ZL ^ «o v ^ {Method for making 
contact plug having double doping distribution in semiconductor device} 

£ 4fe 51 33] 51^H ^ 43 #^1*1 EA]*> ^ Jl#51, 

Si 5b 51 3i 4& €.^j^eiZL^ 4^ 51^B^1 ^-51 51^ ZLSfl 

51 6a 51 6cb 51 3^1 #Hl^s1^#^ZL^ ^ « 0 V^# Ha]^ ^ a> 

31 : tiV51^1 7]# 32 : ^HH^s^ 

33 : 7lMH*i^r 34 : s}c P }i3 
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35 : H<d.^ *^°]*\ 
37a : 1*} 
37 : 

<13> £ ^£ ^ 7 ]^6fl S^f-e^ ^ 

<14> DRAM 4&<$q<$*\ ^^7]^ pn ^fl^l^, £fe ^^|^7]^ pn 

«|B5}°J|- ^*fl Al~g-s}^ 3.J2I (contact), ^ €#^(cell plug)S] 

^71 ^7>Al7l7l l>10 20 /cm 3 n ^ je^h-I- E^W. ^ 

3. n ^ E^B^r ^(Phosphorous; 

<16> £ l£ ^Efl7l#^ S^S-^ZLl- £fe ^£o]4. 

<17> £ M; #2:^, i&E*fl 7l^(ll)^ 0 Hl 7flolH#5r^-(12), ^1°1H^^-(13), 

4 TiMHeKl^ °<Hf«H ^^5)1°H(15)7> ^Hl^Cf. 



^7>: 2003/5/15 



36 : 

37b : 2*r 
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<18> ZLElJl, £3 ^ £££ ^^^r^l^ V (16)o-| ^4 71^(11)^ 

<i9> £ HH, aajfej^ ^ajZL(17)fe ^W^ltf^*^ (Low 

Pressure Chemical Vapor Deposition; LPCVD)# °]-g-^H 3J°H, 500°C~600°C 

2] $$H>H SiH 4 , SiH 2 Cl 2 ^ 71^1* a>-§-^}^ ^^3*1 ph 3 71^1 

» *]-8-*H 5i£B<y <y(p)^ 

<2o> a^f5)2i #e^§7fl sp>^- #einl- ^-g-^lsi *>^cfl , SiH 4 , 
SiH 2 Cl 2 ^ GeH 4 , GeH 2 Cl 2 , Ge 2 H 6 f-sj 7}*m ^7^4. 

<21> ^^tV ttV^ 7^o] t ^ 7 ]^6\]A]^ PH 3 71^11- AV-g-^c^ ol ( p)o. c^j.-^ p Hs 

7}^ -fr^ ^7M?13 #5^B^ ol ^ £7> ^7}*H, ti}cfl5- PH 3 7>^ 

^ -n-^-l- 7 ^Al7l^ o] ^^4. #5l^S^#fr|znfl <y ^-5L^r 

cflefl ^^Ml lXL0 2 °/cm 3 0.^^. oj^£- JL^^S. 51^-§: «H 

< 22 > S. 2b J£ 1^1 t^l^e]^ ^z]n.°\ ^ U-^ofl c)Rl <?1(P)3 £^ ^£ 

< 23 > £ 2* %^r 1 3, ^1(1)7} ^7}^ #eizi 

^ ^l(P)^ Jl^£(C)# ^l*r4. 
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<24> ZL&IM-, ±7}i>\ 3.7}7\ ^o\t.}v)a] ^(Shallow junction)^: ^^«fl°> 

<25> ttj-^Ai O] ^-A].^ 0^> 7 ] ^^flAi^ I^S] ££<4 A]^ 7J-^A] 7 1^ ^-Alofl 

7J4. 

71-1- ^cWl-^i ^HHl ^r°J€ -E^H^l ^l^Rr^ 3^L> ^H^l ^4^1 

tM§ ^ 3-8-1 

*fl 7l^Aj-ofl Aj-7] ti>H^l 71^5] <£^^r ^#A]7l^ 7fl^l- £fe ^S^^ ^A^} 
^ #7]), ^7) ^Bfl^-^nvo] 7 fl^floj| 5L^nV^ ^ , Aj- 7 ] JE^nKg- *§^Hr 

31, ^ #71 5=*!^ #*fl #71 7fl^ifl^l ^Hfl^EiZLl; #31* 
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Til-i- aw-i: ^hs *V4. 

<29> o)^ ; £ ^Tgo] ^s}^ 7l#^-^H^ T^-jr 7}*\ 7}7\ ^ 2] 

^ ^^r, 3711 TlHHHl-a! ^ 43(21), 1<34 ^S|1°H ^ 43(22), 

4 *8>S 43(23), ^^-fil^H Xl^Rr 7fl^ufl^ i^nvo. 4^(24), 5L*A 

3(25), JE^S] ^3]-l- f-sfl s^f^f *§3*Kr 43 (26).° 3. ^££4. 
<32> oim, JE^Bl- ^°g<5Rf 43£, 51 4 ^ £ 51 #2:^ , E#4^ 

^^7l(t 0 )^ s-a -^( tl )^l^ 5L*§ ^5L7\ XI 1 ^£(C 0 )S^-Bl ^ 

*\°-5L ^7>*H ^1 2 ^5L(CH ^S^- 5^§*Hr *fll 5L^§ 43 (25a) 4, 
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^KtO^ ^ fe^^l(t 2 )^H^ £-£B^ 5L*3 ^£7} *I12 ^-£(C)S. 
SL^Hr ^12 4^(25b)^-S ^€4. 
<33> £ 4 oi|A-l ( *fll ^£(C 0 )^ *fl2 ^E(C)^ -fM^l ^^fl , £^ 4^ 

(25a)^ ^2 ^ 4^'(25b)^ «l*fl ^ 7f^» tftflaJ^-S. 3£ -fh^5. ^^j-Jl, 

^E(CH ojens £^*lt}. 
<34> a^Jl, *fl2 4^(25b)€- *fll ^ 4^(25aH «l*fl 7>^# tftfl^o.^. 

-B-^^-S. SL^B^l %S.7\ m SL^§ 4^(25a)^ f^ v ^^91 ^12 

<35> *V^, H^nJ- ^3}- 4^(24)^ ^W^l^^KLPCVD)^ °l-§-<5H 

500°C~600°C^ ^^HH #B^5^bV i&Tr #^l^&|^7l]sp].^.n|^. ^v^cf. o] 

n fl, ^SVfe ^^l(t 2 )l- 3000A~3500A°le1- ^- nfl ^]1 4^(25a)°l °1 

-f-^l-cr -^5. ^^(ti)^ 500A~1000A<>1 w>#3]^>rf. 

<36> nelJl, ^11 ^r5L(C 0 )^ 5>40 18 /cm 3 ~l>1020/cm 3 <>lJl, *fl2 *£(C)^- 

l>40 20 /cm 3 ~3*0 20 /cm 3 <>H, o}sq. ^ ^1,2 ^H(C 0 , Ofe ^ 7 1^££1- 
^7H7l7l 3$ ^51^ ^W^K . 

<37> ZL^Jl, £te-fr ^SJ*>7] 51^ 7>^ PH 3 7}if ol^cf. 

<38> JE 6a £ 6c^r £ 3<^1 4€- #Bl^e]€-I-fr|li£| ^ U-^^ ^ a> 
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<39> £ 6a^l 44 ^oj, hVe^I 7l^r(31)^H1 7\)°)^^(S2) , 71HH44 

(33), 4^-4^3.(34)21 £4 5. *]#4 TllolHHl-^^- 7^e]» 4^7fl ^tr4 

<4o> nf-g-«fl, 4 ^1°1H4^1^ <#^yH ^<34^H°14(35)t- ^*Krdl, ^4 i*fl 

°14(35)^r #44 i&^r ^44-1: 7lHH4°J-§- i44 4^1 ^4tt °il*H 
(Etchback)^H ^tr4. 

<4i> 4^1, ^£4 ^1 °1 ^1(35)44 ^4 4^1 714(31) A o VJ r-°ll #4^4-^ ^ 
44 7)]o]E2}o]oj £}=4iH(34) &#°) He^ttfl^l ^45}-^, ^.Efln].^^^ 

^44<£4^- 44*H ^€-^4(36)^ ^tr4. 
<42> 444, 3.^^514(36)^- 4^ #^zl4 £el ^ *i<2^ 314 ^^-5. %- 

4444(Inter Layer Dielectric; ILDHi, <4|» BPSG, BSG, TEOS, U9GP14. 

<43> 4-g-o.S, 4(36)^1 afl^Rr TflolH 44 4°1^ 7)l^(opening), ofl^tfl 

#\£ofl a) 44471 4^4^ (LPCVD)-8: ^l-g-^H ^rSJ^Tr 5L£H£l ^£ 

7> ^111 ^5^14 2)12 oIh^ 42.5. -^ (tl) ^i 1*]- §el^sl§4(37a)^r ^44 

<44> ojnfl, #E)^ej^4(37a)^ ^4£r, *1 44471 4^4^ (LPCVD)-I: ol-g-^H 

500°C~600°C5l ^51 »£3H4 SiH 4 , SiH 2 Cl 2 ^ 4£-7l3l# 4-§-4 Cc l =^444. 14 
#el^el^4(37a)5l ^44^ # 4W34 PH 3 7^1# Ai~g-*H 4(P)^r JE^Rr31, 
14 #el^e|^4(37a)^ S7l ^4^-^(t 0 )^-^ -*^M(tl)44 <?](P)s] sl^ ^jei- 
*43AJeL ^7H44. 
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<45> ^, i*} #El^e)SDV(3 7a )4 ti}5L^l 71^(31) ^-e^^^-Ei s-a^l(ti 

-HI 1 ^rSLCCoWH *f|2 ^HCC^H ^7Hflcf. <«. ^11 ^£(C 0 )fe 5M0 18 /cm 3 
~l>10 20 /cni 3 <>]5L, ^2 ^£(C)tt l>40 20 /cm 3 ~3>i0 20 /cm 3 °14. 

<46> , ^ ^v\)7} 3000A~3500A°1 7§3- 

, 1*\ #el^sl^(37a)-i- 500A -lOOOA^M ^^>ji, l*> #e]-^e]^(37a)^ ^ v 
4^#°fl £^7]-^^ PH 3 7fit ^>tfl^o.^ H«8*M ^)1 ^£(Co)« £ 

£^ *>i, 3*} PH 3 7>iSl ^7M^ 1^1- €^^^ v (37a)^ <^ £3g ^ £ 

7> *fl2 ^£(C)7> S)^ ^4, 

2*} #e^^(37b)# ^ ^¥^l(t 2 )^l ^^4. »H, 1*> 
(37a)4 2*V snV(3 7b )0- ^#S^7l#f^(IPCVD)-§: o]^}^ o]a]s 

(in-situ)S. °1^*H, 1,2*} #H^e|€-^(37a, 37b)^ °l-fRr ^ 

51 51^517} ^5L(Co)Sf *fl2 ^£(C)S] xHt £51^- *}7] ^'tfl £^§7>i^ -f}-^ 

<48> 1*} #Bl^^^(37a)ifl<fl ^rSm <^ £^^7> ^ ^JE<?] ^ 2 

(CH 2*} €e)^^^(37b)-^ f^aj- ^ ^ofl oj^-ufl 

<49> ^ ^ ^0} 3000A~3500A?Htt 1*} f-^^^§-^-(37a)^ 3^7] 

^]J±4 PH 3 7\^% ^ -fi-^-OS. H^*>7fl 2x> #^e]^-(37b) 

^ £^ ^-s.7> -^*1 A\2 ^E(C)«- ^ v -£^- *Vcf. olrcfl ( p H 
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3 7}^2) -R-^ lx\ #el^e1#^(37a)^ -^^HH ^2 ^5L(C)» ^ $r 

^ ntfl.3. 7 A°}3-, 42 ^-E(C)-£r I>i0 20 /cm 3 ~3>i0 20 /cm 3 

<50> £ 6c^l JEaJ^ a>5f 1,2 #e]4l^^^-(37a, 37b)^r sW^Ml*^^ 

41 *H f-s] <y£o] 7]^^ 7 fl^ifl4| S ^o] ^e^sj 

(37)1- 

<5i> 7^fsV W }<4 g Q ) t #e^e]^&]li(37)*r #tfla|o_ S *i(P)°l 

*1 3*> ^7}£)^ ^SL £5L1- £fe l*} ^^^e)^(37a)4 1*V #^^Hl^(37b)«M| 
tijsfl Jl^HS ^l(P)ol ^<g$ -H^H ^ 2*> 

<52> #^^#£^(37)^ ^Tfl tiV£^ 71^(31)^ 

4Hfe ji^si ^51*] ^2 ^H(C)» -g-^Ml ^|f}c}. 

-g- 7]m?}5L Sl(P)3 Sfthi- ^I^W 4 s $1^1, #e)^^s.#eizL(37)^ ^ 

f7}§ «J-7l^ ^ o|cf. ^, I^Al «>i^ 71^(31)^1 6 J^*Hr ^^M^ ol(P)ol 

<54> je 6a £ 6c4Mfe ^-g-^V ofls. 
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[3^*8- l] 

^7} SHM«^nV^ 7 fl^H H^^g- f^fe c^; 

-#7] 4^ofl A ^7l 4# 

» ^ «KE*I1 i7>^ sin w 0 V^. 
2] 

^7] ^-5. fe^^]77H^ #7] H^S] 51^ ^£7> #7] *112 ^ 

-a s^-a- ^jis *>fe w}£^i ^ #s-izl ^ 
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[3^8" 3] 

4] 

#7] *fl2 JE^ ^^]^, 

*>tt 3}-§- ^'£S ^ te^l ^ 
5] 

51*1 ^ ^Nfl^r 3000A~3500A°]JI, #7l ^-5. Jfjjflfe 500A- 

1000 A <y 7jf ^ o S ^ av^j ±7 ±o\ s-^^ein ^ w o v^. 
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6] 

^7) afll 5>40 18 /cm 3 -l>10 20 /cm 3 ^7} 42 

l>40 20 /cm 3 -3>1020/cm 3 ^ ^ ^^ZL ^ . 

7] 

*ll3 S^r 7114 %H1 
8] 
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